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a. ^ o. nj-ni.il ( ma g n etic RAM, ol^ofl^ MRAM ^- ) ^ ^yj-^ofl ^tt 

SJilS., MRAM ^1 ^>7l eflol^s- ^ 7 >Al7l7l ^^>^, 

7pj#^ ^ -g-H^-g: ^a^JI =L«% 4^ Jf-Aj ^ Ajs)^ ^Aj-A]^ 

£ 3 
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^]-iiti]iJ ^^^-^{A method for manufacturing of a Magnetic random access memory} 

-£ 1 £ f^l^l n}-^ u>zli-11^ ^ 5LAl*V 

£Al*l 7fl^£. 

5- 3 -8: ^ofl n>ZLV|l^ igfij ^A]^ 

Al*l 7fl§f5E. 

-£ 5 ^ £ 6 ^ trf^ *}=m]^ ^ ^ S^ltr =L^[S.. 

11,41 : ^# 13,43 : ^U^*}^ 

15,19,45,49 : 17,47 : 

21,51 : 2)12:0.^ *>3H§S ^-^J-^^( SAF ) 

23,53 : B^^l-^f- 25,55 : 

27,57 : $flol3j) 29,59 : 

31,61 : ^zlMIhj ^ccq oi7>«j-^: 
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<13> ^ ( magnetic RAM, ^HH MRAM ^ ) ^1 ^"o^^l Str 

^>7l^%V ( magnetic resistance, MR ) 3H*| ( ratio )# tHM^7l ^sfl 
t^-^^M^ ( synthetic anti-ferromagnetic, °]^\ SAF Sr ) 5fe MTJ ( 

magnetic tunnel junction ) ^} JL-^^S. -fM^M n>ZLvi]iJ sj^sf p>zl 

Ml^ ^S.ofl^ <^^^ ^Al-g-o.^ ^H^fl^l 7f£|- magnetization flop ) 

^ ^°fl MR #^1- u oM*Rr u o^°fl ^r*r ^A 0 }^. 

<u> n>ziuil^ e«£. SRAM iL4 un>^- DRAM -4 ^ zi^ZL #ell^ ofla^ ( 

flash memory ) Q ^ Hlflt^* *flS-&]^ 

<15> rfl^-g-^ <M#^ *H1^ 71^^51 ^M-^L #*M^1 °l-g- 

MRAM ^ 7fltl: ^Aj^ji o^rf. 

<16> ^71 MRAM £ #7}^ cf^^s *8^3H Zf Sj-^Sl 7>5j-aj-%Hl n^s. ^ 

#3 ^ Ji^sfl- 7>^>7fl o>q^ ) n\}s.^st\. £o) 

<17> #7] MRAM ^ ^7>o] ^ ^Vofl ^cfl^V nl^7l nfl^-ofl A^i. 7itfl7}7l 

*ilr ( giant magnetoresistive, GMR ) ^^lM" ^M^Mr <=>1 -§-^fl *11.E.e| ^ 
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<is> #7) 7\^}7]^fdr ( GMR ) MRAM «l*HdM- a}°H - 

^ ^ ^-fsl *1*SM 3711 ol-g-sfl GMR ^>7l nfls.^ ^ 

<19> a o v 71 ^ ^>7l^ ol-g-^V MRAM ^l^-g- *> 6 H ^ ¥ i 

<20> ^7l MRAM ^VM^ H^1^B)«4 *>i4^ MTJ i£ ( magnetic tunnel junction cell ) 

3. 

<2i> £ 1 ^ £ 2 ^2fl7l^o)] SAF *>^1H ^ ^SSf ^aj-^ 

<23> olnfl, ^1-71 ^^^#^8: ^M^CH^l ) , ^JE.&)-0]c] c spy (£Alo>^ )3f 

<24> ^-71 JE^f^ ^-71 *H^<gf-g; #7} a}£^7lt1 #7l 

<25> tf-g-, ^71 5L##°ll $4?$^ £^-g- ^#(ll)^r ^tb^. °H, ^ 

#-§- W, Al, Pt, Cu, Ir, Ru £ 2 ^-o. s =-o^]i- 

*V7M ?Mch 
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<26> ^-71 <£^%~%- ^-##(11) m^*}^ ( magnetic pinning layers )(13)^ 

?]]2JL^x\Q%- ( magnetic pinned layers )(2lH -H^rS^I- ^^tr^r. °H , # 

7l ^l^l^r^Hf ( magnetic pinning layers )(13)£- CO, Fe, NiFe, CoFe, PtMn, IrMn ^ °1 
S^S. ol^-o^fe ^6\]X\ ojo]^ 7Hj#^S #7} *H2aL3*>3^ 

( magnetic pinned layers )(21)£r wltfl^Sl 7}^*^-^ ^ 7 flo] 

(15,19) A>o]ofl ^^Bj-(i7)ol ^-oj^ i2S 
<27> c^H, ^-71 ^l2^L^7>Sl-# ( magnetic pinned layers )(21)^r ^ZLvflBJ SJjc^ o] 7 ]. 

i^ y o v 1r ( polarization direction ) °1 4^ 
7}$t 'tHS^H MR 3M*|7}- #^*Rr S^^l oicf. ^ Hj-^o] ^. 

°^Sr ^°)7) ^^H, 1 ~ 10 KOe ^ ^ n>zivll^ ^JEL^A-I o^iy ^33. ^Al*}^ 
-H^SHI ^ iL4 ^ZZ.^ ^ = # ^^.S ^>7l afl^-oll ^ *$*$o] 

<28> £ 21- % 1 -2:s>^ > <#7) *\]2JL^x}^ ( magnetic pinned layers )(21)^ 

^(15,19)°1 $IM si) (27)^1 (flat zone ) *fl ^^(29)-°S ^£)tt 

3Ea]<5}ji ( >S-7l ^^«J-^=o.S 1 ~ 10 KOe ^ ^ ^t=£) o] 71-^(31)^- 

<29> ^ i^. ^t}^, ^7) A2JL^7}^% ( magnetic pinned layers )(21)^ Ajo=Lofl 

^#(23)^- .^W. Aj. 7 i Ei^^-ta#(23)^ wl^H <3 S. 

<so> ^-7] Ei^^^#(23) tf-M *}~fr*r3r# ( magnetic free layers )(25)^§- ^^tb^. 

<3!> ^7} 7>^-7>3j.#(25) Aj-Jfofl MTJ 7fl^#(£Alo>^)^- t§s§i5}ol MTJ #^-|- ^tr*}. 



15-7 



1050030018643 #^ 2003/10/13 

<32> MTJ ifi n>^a.(£Alo>^)l- o)%.i& A>^1^1^^ #7l MTJ ^flW, A 

-a-^l-5}-#(25) , ^^^"^#(23), ^fl2J1^7>^ ( magnetic pinned layers )(21) ^ ^1 131 

^7>^-#(13)* -±1^H MTJ -i* sflE^ttCr. 

7>s}-# ( magnetic pinned layers ^ ^H* ^^l #4^}^ 7>s^ Ir^l -fj-^S} 

<H i^^] MR eflol^l- ^Al^l^L ZL6\] ^7>^ ^^-i- ^ ?\ ^ ^ ojcf. 

<34> ^. 7lt} . ^sfl7l#^ S-^-i- tSfl^^l 

<35> ^o. n^vileJ ^co] o]^ o^H *>sj- l^^of -^-^^ ^BfloflAl ^ p}^^ 

^« ^17>^>o^ 7>S}- #^1:^* ^olljn^L^ ^7>^ «?>^^# #J£^- *H 4:7}^ ^ ^ A] 

<36> >g-7l -=-2} ^*fl -g. ^ofl 43 p^vfl^ ^*<J°3£r, 

<37> *>^-^^## 0V£^7l« ££#-8- *§^Kr *3*h 

<38> #7] <?M#-g- ^Hl ^llJI^^Wt^ ^-«>7j-7Hj#<y ^ 2 ZL^7 r S^#* 

<39> ^-71 X\]2JL^X\s\-% ^o\] E^^#, 7|-^-7>5}-# £ MTJ «^g- 3#*Rr ^4, 

<40> MTJ € D li3t ol-g-tb A>^lXj^^ #71 MTJ 7fl^, 7Hf7r3H§% Ei^V*^ ^ 

^*r3*M: ^z^o} MTJ -i-fr 2flE-l^^ i^Kr 34, 
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<42> 41-7I A2JL?&A^£t 1 ~ 10 KOe $\ ^ n>zLt1]^ = # ^l7>*>^ 250 - 300 *C 

£rJ£°iH *Hl°1^*8 ^l^, 100 - 999 KOe 2\ "K^l^ ^7]-^ 

250 ~ 300 TJ ^ £r£<i*l ^oj^ ^a)*}o} -g-^*V- 7>^#^ ^*Kr 
li-r Jf-^ o.S *lcf. 

<43> o^}, ^J=L£ c^o. %VzLS ^ M. ^-J. Aj-^-gr] r^-g^ ^-cf. 

<44> £3 £4^r *r€- SAF n>ziMlHJ e» ^ 2 <4 

<48> ZL Cf^-, ^71 5L^°\) ^#3^ <3^-§- ^##(41)^- o]^ t Aj-7] cg^ 

#-§- W, Al, Pt, Cu, Ir, Ru ^ oj-i-o) s^-o.^. ol=Lo^^. ^.o^ ^eHsJ <y o]o} 

<49> ^1 o^^-g- ^-4^(41) ^ofl ^iji^7>^ ( magnetic pinning layers )(43)^ 

^l2ZL^7>5)-# ( magnetic pinned layers )(5lH -2.^*}3H^g- ^tr^r. 

7) ^lJL^T}^^ ( magnetic pinning layers )(43)£r CO, Fe, NiFe, CoFe, PtMn, IrMn ^ °1 
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( magnetic pinned layers )(51)^r wl^^^^l t^s]-^* 3ir^l -r- 7fl^ 

(45,49) A}o|o|l ^<g^-(47)ol #oi^ ?A°]^ . 

<50> <*|7H ( a o v 7 ] ^2ZL^^>5)-# ( magnetic pinned layers )(51)^1 

<5i> 1 ~ 10 KOe ^ ^ €-E.# < ?l7>s>^ 250 - 300 °C $\ ^S^H ^fll^^ 

^1*}^, 100 ~ 999 KOe 9] ^ ^je.# ^l7>*>^ 250 ~ 300 °C ^ 

°1H ^12^^^ ^-§- #7] ^2J1^^>5}-#(51)^ ^ 

<52> S. 4# %^*>^, <H^£: ^"71 ^2Jl^^>2l-^ ( magnetic pinned layers )(51)^ 

^(45,49 H ^01^(57)^ s.^ ( flat zone ) ofl ^^« 0 V^(59)^.S ^^S)^- 

£Al^>Jl t Ef^ ^-71 nfni.il 1J ^£LSf v££- u>ZLl^ ^t=S) o] 71-^(61)^8: ^>7l U 

«H &xm°-3. 9l7}*\v) m,2 ^* ^7,]^ 

<53> $. 3# ^^V^, #7l *fl2:n.^ ( magnetic pinned layers )(51)^ 

^#(53)# ^tr^f. ^7} E^^#(53)^r ^^ D -|°S ^^tr^. 

<54> a> 7 ) E^^V«*(53) Aj-w.^ ( magnetic free layers )(55)^ ^tH=f. 

<55> 7V^>^-#(55) MTJ 7^#(£Alo>^)^- M TJ #^#-|- 

<56> ^^o_S. MTJ ^1 v} + EL(5L*)°±& )^r o)^ a>^1 z}-^ 0.5. #7l MTJ 7fl^#, 7} 

-R^fsHi^), ^^^(53), ^-71 ^l2J1^7l-Sl-^ ( magnetic pinned layers )(51) ^ afllJZ. 
^7>S|-#(43)* MTJ ii^- sflE^tbcf. 

<57> 51 5 ^ 51 6 ^ ^Efl7l^ -a ^v^d] rcf^. MR *}o)s. £ a] *V ZLefl ^ _£c>l c]-. 
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<59> MTJ ^JS. s.^<y MR eflo]^^- %HM?]?1 SAF ^S^) ^ 
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[3^*8- 11 

SI-M'S** 3^3^ £^-8- *8^*Hr 

^71 ^f-g- #^T# ^l^^f^- ^-«V#*}^ol *fl251^7}2H§-g- 3^ 

-8-71 ^H2ul^^# tf^ofl B^^#, ^>^>s)-^ ^ MTJ 7fl^f-gr 3f^Rr 
MTJ € 4i3t <>}■%■& a>^aizv^-^ o_ s ^v 7 i MTJ ^flagf^, ^^j^ E^^# ^ 
^*}2H§-8: MTJ « 3JflE^^ -^-i- if-^ p>nv1lEJ 

[3^8" 2] 

1 5a°H, 

3] 

*fl l *M &°H, 

#7] *\}2JL^7}^£; 1 ~ 10 ROe s\ ^ *}n^ ^ = # ^l7]-§>^ 250 - 300 V 

S] £-£<*M ^lo^^y ^-^^ ^Aj^Jl, ioo - 999 KOe s] \££ p>ziv|1^ o]7>SH 
250 - 300 °C £\ 3:^*) ^*1*H ^fl^Sl 7F3#* 

15-12 



17570030018643 



#^ 2003/10/13 





15-13 



1020030018643 



#3 <^>: 2003/10/13 



[51 4] 




[51 5] 




26 "I i 1 1 ' 1 ■ 1 < 1 ' 1 1 r 

1 2 3 4 5 6 7 

Measured Point 



15-14 



105»30018643 #^ <H*}: 2003/10/13 



6] 

460C 



3 440C- 



CD 
O 



cc 



Modif ied(High+Low Field) 
Convent ional 



420C- 



400C- 



3 4 5 
Measured Fbint 



15-15 



